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; < COMPLETE SPECtFlCATION 
3 for the production of Coated Substrates 



-tities of volatile -organic .solvents as # well as 
these;; constituents.- These; ^compositions are 
-applied -by brushing,, casting, "dipping or other 
;kno\Va :i methods of application to the supports 
to - be -coated aud,..the_cpated 'supports are 



We, Deutsche ~ Golt>Und Silber- 
^ Sceieideanstalt vormals i'' Roessler,; of 9, 
Weissfrauenstrasse, Frankfurt (Main}, - -Ger- 
many, a body corporate organised* under the 

5 laws'of Germany, do hereby declare the inven- ^ — :™ ~r*r; v 

* ■' ^tioh^fof which we pray th£t a patent may be , ;th-reafter finally heated at relatively high tern 
^granted to us, and the method by which it is peratures. In this way, the solvent which may 
to be performed, to be particularly described be .present is driven off . and the mixture of 
in 'and-lby the following, statement ^rr .^synthetic plastic and plasticjser gells. A dense 
The invention relates to a process- for the. ...coating is obtained which is more or less solid 
production of kmttei and woven fabrics, r ^and/or. flexible and adheres to the support, 
fleeces, foils and like .textile or non-textile which layer can be increased in thickness ,by 
flat and web-like supports provided with and- repeated application and can, if desired, jbe 
static to electrically, .conductive, synthetic provided^ with a final coating of a different 
plastic coatings or layers. composition. * " 

A considerable number of processes are In addition to the constituents already men- 
already known for the production of coatings 
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and coverings on many different types of 
supports, an example of such a process is 
lacquering in which resins and/or high-poly- 
mer substances are applied from solutions to 
a support and then dried to form a film. 
However, it is only possible in this way to 
form relatively thin layers. Aqueous disper- 
sions of lacquers and/or synthetic plastics are 
also frequently used for similar coatings. This 
procedure is of very little use for the produc- 
tion of relatively thick coatings and is mainly 
used for impregnating textiles, for paints or 
for coatings on cardboard, paper and similar 
materials. Usually the use of such dispersions 
necessitates relatively long drying periods, 
sometimes even at stoving temperatures, so 
that a coherent film is formed. For the pro- 
duction of heavy coatings, as for example in the 
production of artificial leather, this process is 
not technically advantageous; on the contrary, 
synthetic plastic plastisols or synthetic plastic 
organosols are much more suitable for this 
purpose. By "plastisols," there is understood 
in this connection a mixture of a finely divided 
synthetic plastic in powder form (e.g. poly- 
vinyl -chloride and/or vinyl -chloride cppoly- 



tioned, the coating compositions ^ generally 
contain fillers, colouring agents, stabilisers and 
other known additives. Carbon black has been 
frequently recommended as a colouring agent 
for black layers. Quantities of 0.1 to 
depending on the nature of the carbon black, 
produce a very dark colour. In addition to 
the colouring effect the use of carbon black 
provides a degree protection against ageing 
of the synthetic plastic layer, for example 
due to weather influences. The quantities of 
carbon black necessary for the colouring =can 
be incorporated without particular difficulties 
into such coating pastes. | 

It is known in the rubber industry, in 
which substantially larger quantities of 
carbon black are used for the production of 
particular effects concerning the mechanical 
properties of the mixtures that it is possible, 
using special carbon blacks and, in some 
cases with observation of special precautions 
during manufacture, to obtain antistatic or 
electrically conductive mixtures. Such mix- 
tures are particularly desirable and of im- 
portance in those cases where electrostatic 
charging must be avoided, where any static 
charging -which may Jbe present, is. to , be 
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mers) with suitable .plasticisers,, whereas ^cUssjpateci v or., where for, any (i ptoer reasons 
" organosols " contain more or less large quan- conductive but also to a certain degree elastic 
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constnictional components are required. adequate and the coatings would be tacky 

Since products produced fi^nr/suctf rubber on the surface; recipes with a high carbon 
. mrkrura ^ black content, from which could be produced 

°" jj)Ose^ tiie r irefed' ' has ! lbiig ^ -exjfstec^ **f blr ; r "trte i 'tba^ngs :; suitab]ei'as reg^ds; mechanical pro- 
'Sy^'production^of ' aiitisfatfd or\decmcall^ can be 70 

' L dilcrive ; coatings fon ~ all' kinds- of-' 1 different 1 - 'brushed' 'on. "* ■' • * > , c * 

.^supporfe. However^all the synthetic' plastics 1 Attempts 'have 1 ' been* j made 1 r to overcome 
' and plastic mixtures'' previo^ly referred to 1iI; th'ese^ difficulties by using 1 organosols. How- 
and normally used for .coating purposes have 0 * ever, : such compositions sho^vinadequate rheo- 
10 a quite * high specific resistance and' a' tend- 'logical behaviour, are not 'stable in storage 75 
,ency to electrostatic charging. This' is for ' and^become 'demixed or separated into com- 
' ' example^, shown with many -plastics by 'the - ponents after a short time. Furthermore, it is 
. usually 'undesirable property of ' attracting ; only with very great difficulty that they can 
'and retaining 'particles' of dust. ; '" t . ' be- processed to* give thin - layers, so that it 
15* With these material's, the transmission andi is only possible by this process, as is known, 80 
surface Assistances are hi the orders of mag- to' produce a 'kind of lacquer coating with 
nitude of above 10? 1 ohm . per .cm, as "also in coating quantities^ up' to 1 30 -g. per square 
.tie 'following, in : accordance with the' " prin- metre. > I!i ' .'' 'v ;r u t 

\ ' cijles for the "electrical testing' of insulating .'.As ^already 1 described,- only the pasting 
20 materials"' in accordance ''^itii^VpE Sped-' J method is -suitable for' the 'production of rela- 85 
f . ; flcaribn 0303,' Part ' 3)} !, Co^^s , el^entiy, , quah- tively thick coatings and' -it': has also already 
' . '""I ' ' tities ; of ' Electricity ' applied 7 by friction- """ or ' been mentioned that attempts". have been made 
7, \> ! J .\]' * 'stitic charging cannot ' flow 'away and -very : : to incorporate "suitable quantities -of carbon 
* " ' highi locally hmited'peak Voltages become *biack : into such pastes by introduction of the 

25*. possible! ! ih extreme cases, it'- can result 'in carbon black 5 in admixture with plasticisers. 90 
r. spark formation' and consequently sucn'syn-' However, this* has only been successful to a 
" , thetic plastics; /must not be used in' zones 0 'limited extent and only with ^organosols with 
' ~ , , ' where there is a danger 6f explosion, such 'as , the disadvantages described* above. 
t . . , 7 in .urideigrouhd mining. r ;/ ;! ' ^ ' \[ ' r \ It has How surprisingly* 'been found that 

7 ■ '30 Whereas ( t the : ( iricorporatiorf , of relatively - ;i the difficulties set forth here are overcome 95 
large quantities of carbon t black into rubber ' ' and layers obtained ; which*' are: anti-static or 

* . y mixtures 1 does' .riot prpsent any difficulties,' conductive, ^depending on 1 the carbon black 
f ] x ,1 because the inrrpduction can 'be effected on concentration, by applying* to the substrate a 

the roller; it has hitherto : not been' possible, '"'dispersion containing plastics into which has 
- , . 35, „. for tibef quantities ; 6?. c^onblacK; necessary l - been incorporated" electrically conductive 100 
,f ^ 7, * t°. ' Pr?.^ u ^ 'ahtj^statitil or,; conductive layers ' - carbon' black -which ' has' been 'converted with 
,]i "V ,l to .66 incorporated ( ^into /bftkshable coating the' aid of a- wetting agent- into a dispersion, 
,rv, ' ., , ,nastes.lThe.re^ the coating is dried and set in known 

• x ', . ihg three . conditions;' mii'st f be r I simultaneously manner. 1 - b '" f " i : ' J 

■ \ viO satisfied for economidt'use:' 777 °!o " 'Particular sheet like "structures such as 105 

/ * ... ^ i ^ . U) Tbe';5coatmg & woven and; knitted* fabrics; fleeces and foils 

7rv j suitable 1 ^ ', viscosity ^ andv 'suitable rheologicai : ; can be provided 1 with aziti-static to electrically 
, ^ , behayiour, , .bWhaW^ coating by the 

i} . * ,* ,„ . If able ■'■to r breiak, ' odd J J aiso' ; sufHciehtly 1 stable ; J v pasting method ; *using 1 mixtures of 

• jt^./ • 45, ' *and' J stqra^le^ ilir ; ? / t a ' y r J '' 11 0 >: ] i; '* a) ; poiyvihylh'alides and/or copolymers con- 110 
; V f . :i , %f line ^bating p'roducei,' JSaust. I have r the ; ' Gaining 1 f predominant f proportions of vinyl 

; r r . \. ( ' .necessary' ^j±;arjicaT; stinerigSbj ' it mW adhere halide;V Kc K '-* v ']'- ' " * ** 1 
[ t ' , , , . ' _ satisfactorily to tie fabric ' o'f ';'trie supp6rt L but "] . ' b) 1 plasticisers 5 ' - : t ■' - * : 

^.^^'^"V^mast/nbt^bse ^i±y bn'th^s^ace. ' , ^ v ' , '" ; : l,;: ' ;i \ J c) •fiUer^- , s^bilisers i aHd rther usual addi- 

/ii'sO^- ^XJFhz^cpsfa tives and if ; *desired: ; 115 

','.,!.' ... ; , required ^condu^vity. ,' ' [ ; , ; ; ^ *' ; " y d) vbiatile : organic solvents; and diluents, 
-7*. ..In co^ventioip^ of an electrically con- 

i r . , 7 , tKe : ca^qn, black wW^ ^y ffi the ' ductive carbon' black in' the Mrm of an aque- 

'■ i ]. ".' solid phase. or ,as 'd s pa^te, most only ' two of ; 6us f dispersion ; containing • wetting agent, 
7; ,^, 55, the^e, cdnditidns; c^ which proportion* is such' thatf* at least 5% by 120 

9^9P' ^^ :^ r ; qbtaiinn r g^the7req elec- r ; Weight of 1 carbon i black is present, based on 
7 i-7 jtticai'^ _ jprppbrlaes^, cou£d-- £ ^ncitf ^Ke incorporated ' the 'weight- of the vinyl 'compound, is incor- 
7 / v u ; . 7 * , 1 into; ,orushab'le ' ^m^sjdo^Vrii^ 1 -' Supply' ' pofated'. 1 ' into- * the^ i • pfestfeols ^ot ^organosols, 
7-, t . f . ,7 777. < piakin^ br7^eo^te^:meciaf3M stxehgth; on 'wnich are -known ^•^^'this ^mixture is then 
! *( • , ) -50.- : ;ihe!contx^,'^ applied 1 to 'one; or bbth-s5des'i-of the support, 

T> ..-j 7 ' aj>ijity, . such ^ a i^ge^ ; quah'tity j of ' pjasticiser r perhaps iri ''sevetai^ workijSg* steps, and dried 
■,- t 1 7 : would ,^hav? i to be added to. com with' and gelled" by the" ; actiori^of'.heat. 

'-a !/- > : 0 a Porre^mdm^ can be used 

? ;7 ; 7,.i ,* - ^^.^^1 properties bf. j^e7n3rxtures. I aiter 'with great -a^variragl:' stccbrding to the inven- 

65rj l the ; t i tieat ); trd&ent would^ : ,rij* Completely in- ; 7 'tion include ririmarily ^polyvinyl chloride pro- 130 
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j^Vcc • ducednby emulsia^rPF.sijspension p^me^at^r^xi^es*^ obtained in 

rl^r tion and-^ ph^.Jfe;^^ 

bromide. Copolymers; of - ^noraer^jFqrrbing., ferajply used t p'rgamc tid co^poufids or banum- 
3ntn , or ^ the^e , polymers ^wkh^other^ copolymerjsable ^ cadpaium compounds and, a?,, adhesion pro- 
^ -D- .v;5 rt cfoamca|»su1^^ used succ'ess.- niters, , Jsocyaaajjss §pd/or; Jpolyurethanes, 

^ -.ri7 -v/*r- ihSjly-n^heii ,carrymg out the process, according Jt an'd epoxy, compounds.^. \\ 

t the invention.; The' substances available s 1 It has/further been found .to be a4vantage- 
>'ii:"i £or thecopolyWrisatipn.^ black dispersion to be 

; m m : -used in. preponderant; quantities and' ..only in-;, adaed^to-.the plastisol or' the.' organosol should 
" Jv 10 r quantities sudi^that they have 'no disturbing ' .consist oLIO' to 30% by weight and prefer- 
j, tr,. j /-effect oa< the; process according;to the "inven- * ably/48 to. 251% ( by .weight of. a carbon black 
/■.■;.<■».'" ^ tion. -These substances include particularly^ 
' □ . : : vinyl esters, such as vinyl acetate, vinyl pro- ; $y weight r of a , wetting agent and the re- 
m • >.v pionatey vinyl, bromopropionate, vinyl Jqhlor- ii; mamder 5 ;of water. Such dispersions are low 

15 acetate, vinyl alcohol, vinyLether, vinyl chlor- ,;^iscosity fluids and are.s^bleipr a long time 30 
. 4 -v acetal, < vinyl- thioether,and vinyl acetylene, as : _V because pf„tnVvery fide aspersion of ^ 
4 . . . well as pother nionomers available for copoly-Y? cagbon ; i ,b%k > /. ( Sulphojaic ;acfd-formaldehyde 

merisat-ion. with vinyl halides, such.as fl acrylic f c'onldensatiqn proSu^^ 
' , -I .and methacrylic acids andVtheir esters^vkyk ,as TOtti^ also possible 

. ■,20.'-*idene' chloride^anoV, vinylidene < fluoride/ sty- ; tq.u^ other. anion^a^yg subspahces, and also 85 
v- . u -renes, - acrylonitrile, .^butadiene, .j jspprene> nc with advantage ^noMpnic products, such as 
t *: .chloroprenes.isobutylene^ .e^lene, rpropylene,::. addition, products, of .ethylene oxide and com- 
■ otmald^and fumaric acid.esters. Jt ies obviously x jxxaofis ..with" reactive ^v^rogcn f The produc- 

vU possible tp.add minor aiprioiuits.pf other" known ^ $on„pf"such a disrjer^iori is.best effected by 
25 polymers and copolymers;? to the said .vinyls first", of aU.^igaTdng; /foe carbon black into 90 
- , t . -halide*- polymers, pcpvideo! that the presence a tfuck paste, in the solution;' wetting agents 
. . .... r • . thereof, . as can easily ; bef .established, .does not +V) and . water. anc£ then, producing a liquid carbon 

.-■ : » ± influence -.or* does. ( not' substantially reduce the ; " black dispersion 'w^^ the/ aid of a high- 
. desired effect to be .producep; according . -to „ speed. mis;er mechamsm A ' for example of the 
30 the. inveation. . . W,-r~ - . /V- • \ O typeof %t whirling chamber strirer (so-called 95 
• . * For, ; the production of the.prganpspls y ^.^V^^^^^'^tt^'W^ ?P ltra - Turrax 

-usual-, organic solvents , are added according^.', ajre a/^e^sfered^Trade Mark); 
to;;the'mvention,/mor^ especially tho^e^which^, UP £he//sT^^^^ agents 
are able t to. dissolve,; tie polymers b.eing.used,} n)clude..,fwter alia, . condensation products of 
such as^r'-tetrahydrofuranji, cyclohe^none, \ijvH*SJ^7^^PjjW. acid and formalde- 100 

methyl ethyl ketone and acetone w , . \\ t ; ^nyde,;.^hile x tne|. suitable;. nohMonic wetting 

.p.:-, As a:. suitable plastjsol it : is possible to use agents mclncTe oxethylation, product? of alkyl 
v raxonventional ; misturepf for example 50 toJO^ phrofc Jfttise .^pu'KjPf ^ttmg agente are 
* parts.'by. weight- of polyvinyl halide. tp.jO .feM in ^ K t UlImann4 rl Encyklopadie der 

40'm?o 30 ^ by;;4i^f;^^ vm, 70. 1^ 

suitahle-additions, flgjfiUeii? and/or l{ #abilis^ these disper- 

* n A i n <c.. o^.TTant'iffPnnRlvr 'adhesion Promoters/ sioris deoerid 'on'uie recrmreA properties of the 



.usual 

35 



v^AanoVor>r advanta^eo^siyr ( radhe^^ promoters'/' 1 J sioris depend on-t&^iiir^ of the 

r^PolyyWl chlpride'hof . vanous^fypes., obtained f .jproducf,; but mainly "^f J^ 1 the "necessary 
by emulsion polymerisation f ^d hayjLng ( £J£ ' ^^^^ ^f^^^:^ 111 ^ ? ha ! „ n 
45 value between^ 4^,^.^^^' .^b^^^/fplfrid /^-tee # quantity of 110 



=i used'in.theseimixturesvlp addition, howeVer, ..the. aq^epus jcarbbn Wack dispersion to be m- 
it is also- possible v*>.. consider mixtures, ^of^V^prpp^ted^nto;^ 

polyvinyl chloride suspensions and also addi-"" carBbn J black : *mS ^ppd Jetectrical ebnductivity 
: / tions of. reMvely s^all ,qqantides ( pX : .vm^ 
50 .chloride.vinyiiriacetate 1 cppol^ers,. > the ;X ' ^-^S- -Iffu^-i^^P^^W^- P«>Port«>a of ^ 
, ; • -values ofr which .canibcbctween 45 and,:65,. ;^'caro%'black/m;ifle^.s^^ plastic coat- 
-m iPlasticisers which r can; be used a^rtjn^>.^£.^^ 
. < the invention cpmppse particularly esters -of . . r t^ in f ,th^ ; coating ,corripD r srti6ti, but is advan- 
.,-:aliphatic .alcohols' xontainingr^rom. ^^fe^'r 
> 55 carbon, atoms ; advantageously, and .pln^afc,^^ product; in 120 

. ^addjisebacfe^^^ ^rc^r .tt^^ljf in .pfoaiiCt| ; yftich conduct elec- 

, f ' ? >andia3stf*po^lyr.polyniei&,,sach as poJ^ro-\, r m(J^ mta 
r ! n^pylene glycol « adipate, and/br i(H(^cU\second- p ' % ma^g. c^pteiapii; a ptoporuon of carbon 

'r, aiy.^Jasticisers-; or, -extender?,' such as ;h^9r;;\4#^^?. ^, Ki S^ P^' X ?%> ^ 10 . 

,50 i^a^rapburidi' -chlbrinitea hydi^r^n^^^ajn^. Kased; on ^^the' ^proporaon of plastic 125 

m> ^nd/derivadvespf ^er&% > VT .:. v Howe^ obtained with 

.(.i«S r.Avfflers^aeja^^e considered known ' '.a ;cpntent of t aboui? 51% .of a ^o-called hi^ily 
fillers such as chalk, kaolin, &lcum 5 alkaline ' cohducftive 1 carbon black. -Tt^'will' be readily 
earth 5 carbonates or oxides, antimony tri- understood that it is not possible to draw any 
65 oxides, finely divided silicon or aluminium sharp separation line between antistatic pro- 130 
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perries and electrical conductivity of the syn- 
— thetic- plastic -coatings. -By suitable-choice -of- 
;;.tbe! typesjioft.carboiijrblack jan^iwith in&easisagf 
quantity of tttheepr^potdon-i©! carbon.; Ha'ck, 
in the synthetic plastic mixture, it is possible 
to produce a .continuous, rise in. the. electrical 
"conductivity of ttie* plastic coatings." Hi is 
" surprising that , the use of the aqueous carbon 
blac% dispersion permits the proportio£ of 
_ carbon blac£'i:o'be increased to such an extent 
" that surface" resistances of about 10 3 ohms 
can be achieved, which can be considered as 
(3 very good result and completely adequate 
for the proposed purposes of use. 
. • According to the invention, types of carbon 
. black which are' already known as being nighly 
conductive are used. These are found among 
the acetylene, furnace and channel carbon 
blacks; they- are- ^particularly distinguished by 
the Jcommon -property, that.- their specific- sur- 
face:. &rea is*? greater .than 100 m 2 /g. Such;., 
-carbon 'blacks have; very good" electrical con- 
ductivity and 1 also impart this property, to the 
' products containing^ them \ such as .products 
^eonsistin^iof rubber. /Types: of carbon black 
■' : with? "a lower specific i surface, . such as those 
■v which can be -obtained by * the processes : re- . 
ferred to; are likewise very: good for conducting 
electric current. However, because of the dif-. 
ferent surface properties, they cannot be in- 
corporated with eaually good results into the 
^staru'ng mixtures which can be 'used*' 'according 
, to the invention, because" the conductivity 
of the articles jproduced v from these mixtures 
'when. using , { ^£.(»rj>pja]bkd^ faUs^onsider- 
ably as compared with those having types of 
carbon black recommended according to the 
invention and, a substantially larger proportion 
of carbon black would have to be used in 
order to produce the required properties of 
the end products. ' A 
;/ A carbon t>lack which has proved parjicu- 
. larly desirablel";jn_ tests Js^ pne_witli a specific 
electrical resistance of 0.06 ohm x cm (mea- 
sured at 300 atm.) with a mean particle size 
(arithmetic-' mean) of J ' 277 -'A vahd a surface 
According fo BET of 433 rmVgf :{Rus3i : Corat v. 
t of vBegussa) /However,' correspondingjactivejf 
types 'of carbOn* 'black -with even * greater 'Jspeci- 
' l fic J surfaces; ^ch ! 'as 694 or' 1030 m 2 /g (Russ 
activates* A a^d Si /A 3V of oDegussa); and * 
other comparable 5 " c^ blacks^ cm aIso T > be 
satisfactorily used.'^ <a utewo -rib : ; :>;l 
A particularly expedient method of incor- 
poration of the carbon black is for the carbarn:* 
black dispersion to be slowly and gradually 
with low shearing stress for example with a 
normal propeller-type stirrer in quantities of 
up to 1:1 into the plastisol or the organosol 
to which may have been added additives which 
limit the pot life, such as special 
adhesion promoters and/or wetting agents, 
polydiisocyanates, dimethacrylates, di- 
acrylates, polyesters are examples of 
such additives. It is of great importance 



that the shearing forces which become effective 
-when the- carbon black is -being incorporated 
r are ;npt ; tooi,liigh, t sqch, as ;: sometimes occur 
^:irir.turbo-jnixersi,an(i ffluidr It has in 

fact been found that the conductivity of the 70 
coatings obtained falls again if the compo- 
sitions 'are 1 : worked too -intensively. 

If mesV-rilahufrfcturing procedures are com- 
plied with, coatings compositions of excellent 
consistency 'great' stability and good work- 75 
" ability are obtained." They are completely 
homogeneous, pliable and have the necessary 
viscosity; they, have the necessary stability 
in storage and also do not separate before 
die doctor blade. This behaviour does not in 80 
any way conform to expectations, especially 
as the "great" difficulties already referred to 
have been found with the incorporation of 
carbon black into,. brushing compositions. It 
must' therefore be considered as very surprising 85 
.'that; the process^ according, to the invention 
■leads; ; to . > products . having th$ t required elec- 
trical. pEOpertieSi . ;i: : 
■ The, pastes, can be further iprgcessed by all 
conventional coating methods* for example 90 
by dipping, casting 1 or. by the j various brush- 
>--ing ^methods. The coatings obtained after the 
final ^heating show very.,. good mechanical 
-.strength values. The specific resistance of the 
coatings can be varied in any desired manner 95 
within the technicallv interesting limits of 
per cm; * by the alteration of 
the quantities and" type of carbon black with- 
out observing any important disadvantageous 
alteration in the mechanical properties of the 100 
coatings or in the workability of the pastes. 

As support 1 for the coatings, it is possible 
with particular advantage to use woven or 
knitted fabrics or fleeces, the thread position 
of which can be more or less closed or open, 105 
and which consists of natural or synthetic 
fibres or yarns; artificial fibres of polyesters 
Joeing particularly preferred with more open 
^fabrics "because of 'its mechanical strength. 
However, non-porous foils of synthetic plas- 110 
tics; papers; -cardboards or felts are also 
suitable,; as, well-as sheets of different metals. 
■, (Suitable stabilisers and , acJhesipn promoters 
: may r be; "added. - where; appropriate, 
•ih'w The-, invention is^further. illustrated by the 115 
■.t following.'iExamples. ; . > u . ■ ; , 

V * Example 1. 

\ 20 parts. by: weight- of ran electrically highly 
conductive carbon black are - f formed into a 
paste -with. ; 2 ; parts .by r weight* of a sulphonic 120 
acidforraaldehyde condensation product as 
wetting agent and 78 parts by weight of tap 
water and worked by means of a high-speed 
stirrer into a carbon black dispersion. 

The carbon black dispersion is added to a 125 
plastic dispersion which contains about 40% 
by weight of a vinyl chloride copolymer and 
also a plasticiser. By simple stirring, the 
carbon black is distributed in a completely 
uniform manner in the plastic dispersion. As 130 
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1 wiil be\ se^n'-from ;f tlie Mlowing; Table^the*' ^changed ^eaJaftet ^^rboTpf black has been 
viscosity of 1 the ; plasri'd r 'dispersion 'Vemkinsi un~ rh > indbrporatedcby ; r stirririgi Tr : : ^uii -) 

, v ; Carbon; Macl$ addition 
^ r v\ v'.in %Vby : we^C .r/"^ 
< calculated, on plastic , ; , • ; 
■, -v solid substance- .. 



Viscosity, in^ Fdfd.fSecpnds : 4 .ri^J .iibzzle 
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(The establishment of the viscosity in Tord : 
seconds is M known* The ' liquid to be measured • 
is introduced r into a ^standard beafcer ' ancK 
r iC is M allowed- to* run out 'through a" -nozzle : 
disposedin the bottom -thereof. >The r-unning^i 
- out time in each" 'case - gives' < the viscosity in 
Ford seconds); v ^ r ' a > ! '^« '■ *v-- . 
Taper board was coated with the mixed dis- 
1 1 J persions prepared 'in this way and the material 
15" was 'then' subjected for 15 ; rninutes to astern- • 
' perature of 110° Gi in one case and. 170°i 



:>.C:iin ^another case.,, After drying* conductive 
silver i electrodes , were;; appHed and the spe- 
lt cific- surface resistance .determined with a 
; /spring . tongue electiode-;with'ia!4ength of 100 
, ,mm.-iahdja spacing; of 1 10 mm. ; ..... 
\r, r-The measuring; .voltage was; 4,5 -volts up to 
c-a resistance of 10 & O/.and above thisrlO volts 
'.-direct current. In other, respects, the procedure 
^according to YDE ,0303 & 7 was used and the 
• 'following measurement results:. were obtained: 



20 



25 



■ *' *j h -, , .Carbon %lacki addition [ Vise* 
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-■ - 20 parts by weight of an^ctricalry^highlyf 
' conductive ; carbori- : - tslack ^are » ! f ormed^into; \ a 
paste ,as in Example 1 with 2 ^arts byxweight' 
• of ai sulphonic acid-formaldehyde conJdensap 
tion product as' rneltmg; agent^atod '78 parts- 
by weight -of tap water and mixed with- a: 
:i hign-speet$ stirrer to form a earbon black dis- 
^p'ersion. -» 1 ■ . ;v 

; Tht } carbon blank dispersion* is added: f to: a 



fidispersip^>hich "\ contains ? f a Jt copolymer based 
5i)05\aeryKc^cid e^Ster andi^ch .has a plastic 
M^c«ntta^oJ 40 vpaTts by 1; we|gLt. In a manner 
: r .analogous, .to; Example^ -ijV-itbe . viscosity was 
•n rifissured as a function .of"tirne.:As is shown 
^:;fto$% u?e vplueg^^i^ted^ ^ workability was 
yj nafi^imade rdiffic^t^ni-jflny/V^y to ^ e 
particular method, of r mkoducing carbon black 
icintD-rtfes aplastic dispersion,; \ 
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— - . Carbon -black addition _„;' l J , _ l _ _ Surface resistance in £2 

r.';/ ^ wi-i-; calaikted^^a.pla^c;.^^ , after treatment . 1 <;'$ifter treatment 
i^ru.q L ,: '- v solid .substance , v ..i,;,at 110° Q j --^--at 170 ? nC; ■• • 



\ 0' * - ■ ■* .1.5 x'10 9 - 1.0 x J 10 9 - ; - -»j 

i ' * *•! *. .vJ-«:*. -in. j' ! . i* '* • 

1 ,: : ' ; 6.7 V'lO 3 : ,i < :, 4:l x 10 s 

' • ' ; " J ' 1 r. . j 

; 2 1 * J : " : 6:4 X 10 9 i ; 3.5 X 10 s ' 

.3 ' 4.0 X 10 s ! : ' ■*» :3.'0-X/40? : '= 

4 " 1 ,: ' , 3.1 X 10 s 1.0 OK 'HP 

, 5 ( 1 'V.. ■* 6:6 x 107 " r ' : : 2 - 7;X 107 

6 ' [ , 3.5 X 10 7 2.0 x lO 7 



"'.■OS r 



7 , -'2.7"x 10V , 1.3 x 10 s - > 

8' :V i 11 '8.7 X-IO 1 :• .1.8 x 10 3 . < . : 

'! tr ;\ \; r ' ^ 9 :/,; ?*;; r ;; Jf:: ^ 4.4 x<10^ „viv.8.9 ;x_l<>*. 

' ;';-/lp' ! ■ '■■ '■ tJ ";' • '3.7 -X' W ".V ' -2.2 x.'i(»V / '-i 

; ' ; ; ■ f " ' !:, 15 4 h ^ 8.1 'x 10?>/*. -1.5 x 10 1 /. ' 

. - : *' ' / • ' ; • < n :» '.* 

n f: - 'V 11 A " .'^20'-^ ■;-2-9 ; xi 10 a t ..ri f: . ., • 1.6. t X,KP . 

' f ^ ■ i--;!,25 • 2^5uX .lOfi- 1.1 ->c' 10^. - 

:■ . *■ t-k'ij- 3oi - . .-J4..0 x 10 1 ( .;-.--l. ? ,7; ; x lC^-';.r : 

^ .:- r .« ^ ■ " *' ' •■'"*)(.•• .1 i. i ': 

. The carbon, bkck r j»la^c ^sp^sions ^ere 'conductivjd silver electrodes,* the specifiie sur- 
appliedr.ro paper, tward,' as^',l%ampie 1.' Jhe" ''face resistance was- established as in Example 1 
. ' r - > drying . 'was : carried -put ] in., orie ( icase; at ' rodni' 'aind the following; rneasuxeirient f results were 

:-5 • -imperatj^^apd^/in aEptor;|i|at ,J 18p'°"^C . Obtained: ° if - . : 

>; CperiwiiiS mimites}*: Ajfey ifhe ^pHcatM : "qf f Vi( i, . i . , ' 

' r':^::^'' °-'' t tin- 'n-:- ..--.-rj;. tt . ^ ^" /*' 

■ " f *.', V t,,)? 'Carbon bladf addrtfori' ( fSurface resistance^in Q 

^-.:v,... i ; . ^^b y .^ei^,i^^ ^ • ■ - ; , v , 

l ; tJ ' - 71 ( ; * ^ ■ ' calculated oaTplastic ' ^ h*.. after drying* at ( after treatment -!(; 
*' ' : ' ; Jl: ,T * : - ; s6M'sub'st^ice^-=' -vl. ; room temperature.. atfllO^.C^, v 

: Wii en.: ?> ^ .v rJ 7*2.9 X 10? i; •,- "3-0 .XoiO 3 ^'";; 
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■ ■' ] "- • :fI *' • '•'<"* .v.v r .* tf.r.wt n ■/ > - ;t . . , . .*. i '.-'Ik 

oi«\v »-o,-:r-^4 - ;3.4:,X -lO?- , .;j \ ; c 3-6 ^X^fK) 6 , | 

;i ' ^ t; - -Wv8:--. . -■■ •:■'! . 2.5 iX ,10f *i ( t , J^^.X .lO 5 ^'" , 

; b:; >• t[ inr&i-J :./^.m0^oii f.o.;vi-j 1.0 X 10^ ; , ; 2;3 Xl 10 4 J | 

\ < - '--I .^Ov -r- VvLVi £7 r.,,\.r,5.0 X 10^ .i' . ^ |1.0,X lO 3 ^, 

i'-m-/-./ . i ' ^ " i^i: iii L 



;i.".:'!'£f. 



BNSDOCID: <G8 1015373A_I_> 



# 



1,015,373 



20 p.aitsob7 -weight of a%Vc^1fe: r '*Wack 
dispersion were added, to. ACQ Mparts .bj weight _ 
of a basic, composition, consisting of;. ^ 
5 42.5;% by weight cf an emulsion polyvinyl 
\ chloride with the K value, 75 which 
can be made into a paste, 
33.5i%. 'by -weight of dioctyl . phthahte, 
12.0% by weight of dioctyl adipate, 
10 6.0% by weight of antimony trioxide, 

1.0|% by weight of barium-cadmium 
' -.'laurate, ■ 

5.0% by weight of polydiisocyanate (reac- 
: tion product of toluylene r 2>4 : - di- 
15 isocyanate and a txihydric, aliphatic 

alcohol); : v k.' 

The carbon black dispersion consists of 
22.5 parts by weight of a highly active fur- 
nace black (ash content 0.071%, BET surface 
20 133, mean particle, size 277 A, vibrated weight 
240 g/1, vibrated volume 420 cc/100 g., 
specific 'electrical resistance at* 300. atrn.: 0.06 
ohm per cm), 4 parts by weight of a non- 
ionic wetting agent, such as the oxethylation 
25 products of aromatic oxy compounds, for 
example* : a condensation product of ethylene 
oxide and nonyl phenol, and 73.5 parts by 
weight of -watetf. The admixing of the carbon 
black dispersion is effected slowly and in por- 
30 tions with the -'aid of a low-speed blade-type 
stirrer. 

Using 1 a rubberised cloth coating machine, 



a' nylon* fabric' "with"the thread position 9/9 
consisting of 840 denier fibres is coated with 
35i the coating cpmposition ^pioduced.ir^tWs way, 
... -. the . composition being applied as , three, cpat- 
..jings on feach n side, f the . layers, haying Ctptal r 
weight of about 270 i g/m 2 onieacr^fade^Mter;.; 
the coating operation, the web" of materia).' 
40 is conducted through a pre-heating cHannel, J ' 
in which the heating is so adjusted that the 
web of materiaPfs not 1 , exposed to a tem- 
peramfe "higher than about- 1G0 Q - -G— until 
the 'waW tiontent ^of the bating completely 
45 evaporatedJ -In a later section' 'of the heating 
channel; the "temperature -is- then -raised to- 
about '170°' G, so that the 'coatmgvgels out. 

By means of this process, there is formed 
a flexible, abrasion-resistant ' coated-^ material 
50 which has a surface resistance of 2 x 10 6 to 
2 x 10 7 ohms/ttis surface resistance was mea- 
sured. with the Siemens rod electrode in 
accordance with- the VDE Specification 0303 
referred, to above. Coating? with the same 
55 basic composition but without addition of the 
carbon. black Aspersion have a surface resis- 
tance higher than 10 10 ohms? 1 - • 
ir , Example 4., 
50 - parts '"' by weight 'of the ' carbon 
60 black.. .dispersion described, in Example 
1 are ' slowly added " by means of 
a ~ low-speed blalie^type stirrer * to" 100 
parts by weight of the basic composition also 
described according to Example 1. Using the 
65 coating composition as produced, which has 



good .§pr*eai^ r Y fe a- cotton fabric 

(thresa^oW5b^ of yarns 

of the No;'3 r 4754) W coated with a normal 
p6l5^yT""cnioride priming coat (about 90 
g/m 2 ) is provided with additional coatings 70 
on one side on a rubberised cloth coating 
machine. In two operations, about 100 g/m 2 
are applied and the material is further treated 
as described in Example 1. 

The finished material has a surface resis- 75 
tance of about 1 x 10 4 ohms, measured with 
the Siemens rod electrode in accordance with 
the aforementioned VDE Specification 0303. 
The material is very flexible, dry to the touch 
and resistant to abrasion. # 80 

The efficacy of the process employed is 
clearly apparent from the foregoing Examples. 
The surface resistance can be lowered from 
the order of magnitude 10 9 to 10 1 O by using 
the process according to the invention. This 85 
means that for the reliable production of 
an antistatic surface coating, a content of 8 
to 10% by weight of carbon black must be 
produced in the plastic layer, while 25 to 30i% 
by weight of carbon black must be incorpora- 90 
ted into the plastic layers in order to have 
"good-conductivity" plastic coatings.^ 

It is not .possible for such quantities of 
carbon black to be arranged in the plastic 
dispersions by direct addition, since in this 95 
case, as already described above, the plastic 
dispersions flocculate out and the films ob- 
- tained-are not- flat, .but. are permeated with 
thick nodules of carbon black. Whe the pro- 
cess according to the invention is used, on the 100 
r ' cirf^ary, completely smoothF-and'lustrous films 
r ^' nrn^ired at 1 the low* carbon 1 black con 



^c" produced -at 1 the low* carbon 1 black con- 
,centratlons ; and 'comjrietely smooth films with 
a slightly rn'att^ppearance^with the high carbon 
~ biack cbncentratiofis^ The bonding strength is 105 
still satisfactory, even with relatively high 
cs^feanr- ^ bfock concentrations. Thickening 
agents for.3£e .production of brushing pastes 
can>fee adde^ in, the' usi?al way. One particular 
advantage lii^so. to ^e'seen in the easy work- HO 
..-ability^rri^^ using the pro- 

cess according to the invention. 
WHAT WE CLAIM IS: — 
1. A process for the production of synthetic 
plastic layers or coatings on substrates by 115 
applying a dispersion which contains plastics, 
wherein electrically conductive carbon black 
is converted' with the aid of a wetting agent 
into a dispersion, the carbon black dispersion 
is combined^ with an aqueous dispersion of a 120 
synthetic plastics material known per se, the 
carbon blackfplastics dispersion is applied to 
the support and then is dried and fixed in 
known mariner, the carbon being present in 
an amount of at least 5i%. by weight, based 125 
on the weight of the plastics material. 
- ■• 2r A process as claimed in claim 1 wherein 
the coating is produced by the pasting method 
using a mixture of: 
a) polyvinyl halides and/or copolymers 130 
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i, ^ ;"*f! P red <!^^t proport^ 25 

1 > * ■ b) plasticisers, ™ aa^decoically^nducnve carbon black, about 

J( -> . , ....... ....... . c ) fibers, stabiUsers anfl other known addi- 2% by weight" of aVetting agent.ahd the re- 

"° :-^^if desired, i ^.^aiqd^^sttitf^r-^ * ' 



4oSwqaX*fcfittik organic solvents or dfluen^ 1 1 ' *JS? SoCes^a? 'ci'Mir^H §ri^ny- -bf daims 1 
. ^ wherein an electrically conductive carbon black ■to 1 -' 4/*- therein - the^carboa fblack ^dispersion 30 
in the form of an aqueous, dispersion containing Consists ofirlB to -30% ib^Hv^fght c?f an elec- 
a wetting agent is introduced into the plasti- tricalfy , \ highly; -conductive carbom black, 2% 
'-• sols or organosols known* per se in a propor- r.jby. weight of ,an anioh^diye wetirlg agent, the 
10 tion such that at least 5;% by weight of the ' remainder being water. ! L/:L • 

carbon black is present fiased on the weight 7. A process as claimed in any* of claims 35 
of the vinyl compound, 'this mixture is then 1 to 6, wherein the carbon black ^dispersion 
. applied on one or both sides to the support is incorporated into the plastisol oi* organosol 
possibly in several working steps, and is dried slowly and with low shearing stress in quan- 
15 ; and gelled by the actiopj of heat. tides up to 1:1. > 

process as claimed- m claims l-or 2 - * &. Coated substrates produced.^ the pro- 40 
wherein the substrate is a woven" or knitted ""cess" daimed fn.daim 1 substantially as de- 
t fabrfe a, fleece or a , foil. scribed with reference to any of the Examples. 

4. A process as daimed in daim 1 wherein ■ Ji » 4 

20 the .propordoaii'cV^on^black in the coatihgls EI f ,KINGTONh~& FIFE; 

■ \ > , .from 5 tp : ,30%. ; ttX Chartered ^tent' ^gentsi 

^ 5. Process as claimed in any of claims 1 Bank Chambers^ 329, High; Holborn, 

" to^T wherein' the" aqueous" carbon black dis- - — - -London, WX}.L 

persion consists of 10 to 30%, by weight Agents for the Applicants. 
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